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For A ROTOR FOR A SYNCHRONOUS MOTOR DEFINED BY A HYPERBOLIC 
FUNCTION (AS AMENDED) 



RESPONSE 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sin 



This is in response to the Office Action mailed July 18, 2002, and having a period for 
response set to expire on October 18, 2002. A petition for a one-month extension of time is 
enclosed herewith, thereby extending the period for response to November 18, 2002. 

The following remarks are respectfully submitted. Reconsideration of the claims is 
respectfully requested. 



INTRODUCTION: 

Claims 1-14 are pending and under consideration. 

REJECTION UNDER 35 U.S.C. 6102: 

Claims 1-14 are rejected under 35 U.S.C. §1 02{b) as being anticipated by Nitta et al. 
Independent claim 1 recites an "outer periphery of one pole of the rotor, in a cross section 
perpendicular to a central axis of the rotor, is defined by a curve of a hyperbolic function." 
Independent claim 8 recites "an outer edge that is defined by a curve of a hyperbolic function." 
11/19/2002 SDENB0B1 00000147 09871M2 
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These features are illustrated, for example, in FIG. 1 of the present application. Accordingly, at 
least a part of the outer periphery of one pole of the rotor has a curve defined by: 

R(e)=A-B(e C9 +e' ce )/2 (1) 

According to the Examiner, Nttta etal. discloses this feature by the following formulas: 
r(9)-rc±(H(e)-rc) (2) 

HtejsitcosV+^aVcsin^J'^-coscpl^a'sinV) 

However, as discussed below, the Applicants respectfully disagree. 

As a preliminary matter, it is noted with respect to expressions of e x , sin x and cos x by 
power series functions, the function e x is a monotonically increasing function whereas sin x and 
cos x are periodic functions, as shown in attached Exhibit I. Thus, the function e* is quite 
different from the functions sin x and cos x although expressions of these functions by power 
series have similar forms. Therefore, the hyperbolic function cosh (x)-(e*+e *)/2, which includes 
the function e* . is substantially different from equation (2) in the Nitta et al. reference, which 
includes the functions sin x and cos x. Also, as can be seen from the graphs in Exhibit I, the 
hyperbolic function cosh (x)=(c ,t |e Y )/2 has a simple form which is obtained by dividing the sum of 
the monotonically increasing function c* and the monotonically decreasing function e x by "2". 

In Exhibit I. it should be noted that e** 5 , e-* 5 and cosh(x/2.5) are used instead of e*. e* 
and cosh (x). respectively, for the sake of appropriately plotting the graphs within one coordinate 
system. 

According to the Examiner, equation (1) of the present invention can be transformed to 
be substantially equal to equation (2) of the Nitta et al. reference. However, for these equations 
to be equivalent, the R(6) values would have to be equal at at least three points. As discussed 
below, there does not exist any equation (1) of the present invention having three points in 
common with equation (2) of Nitta et al. Thus, equation (1) of the present invention can not be 
obtained by transforming equation (2) of the Nitta et al. reference. 

In Nitta et al., "re" represents a distance from a center of rotation to a central part of an 
outer face of the permanent magnet, and "rb" represents a distance from the center of rotation 
to a pole border on the outer face of the permanent magnet, and "P- represents the number of 
poles of the permanent magnet 
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Also, in equation (2) of Nitta et al., the values of r(0) in the case of the number of poles 
T"=4 are shown in Table 1 at page (6) of the reference. Three points are selected in Table 1 . 
as shown below. 

Point (a): e=0.000[rad]=0.000[deg], r=23.3 which is the distance "re" 

Point (b): e=0.349[rad]=20.000[deg], r=22.33 

Point (c): e=0.785[radj=45.000[deg], r-20.8 which is the distance "rb" 

Equation (1 ) of the present invention has three parameters of A, B and C. It will be 
determined whether or not there exist the parameters A, B and C to fulfill equation (1 ) 
representing the curve lying on the three points (a), (b) and (c). 

First, by substituting the above values of 6 and V at points (a), (b) and (c) for 6 and "R» 
in equation (1) of the present invention, we obtain the following: 

23.3=A-Bcosh(C , 0)=A-B ...(3) (. cosh (0)-(e°+e^)/2-(1+1)/2-1) 

2.33=A-Bcosh(C"0.349) ...(4) 

20.8=A-Bcosh(C"0.785) ...(5) 

The following equation (6) is obtained from equation (3). 

A=23.3+B ...(6) 

By substituting the right side of equation (6) for "A" in equation (4). we obtain the 
following: 

22.33=23.3+B-Bcosh(C*0.349). and therefore 
B=0.97/{1-cosh(C*0.349)} ...(7) 

By substituting the right sides of equations (6) and (7) in equation (5), we obtain the 
following: 

20.8=23.3+B-Bcosh(C'0.785) 

=23.3+B*{1 -cosh(C'0.785)} 
. =23.3-0.97/{1-cosh(C'0.349)H1-cosh(C*0.785)} 
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-2.5=-0.97/{1 -cosh(CU349)}{1 -cosh(CU785)} 
-2.5"{1 -cosh(C*0.349)K0-97 {1 -cosh(C*0.785)} 
2.5*cosh(C*0.349)}-0.97OTSh(C*0.785)}=1.53 ...(8) 

Using F(C)=2.5 rosh(CU349)-0.97cosh (C*0.785)-1 .53, equation (8) is expressed as 
F(c)-0. The graph of equation F(C)=0 is shown in Exhibit II. 

As can be seen from Exhibit II, the parameter C satisfying F(C)=0 is determined to be 0. 
According to equation (7), when C=0, B-«>. Therefore, there is no solution of equation (1 ) of the 
present invention fulfilling the values of the three points (a), (b) and (c). 

Thus, it has been proved that there is not any equation (1 ) of the present invention 
representing a curve lying on the three points (a), (b) and (c) existing on the curve of equation 
(a) of the Nitta et al. reference. Thus, equation (2) of Nitta et al. is not equivalent to equation (1 ) 
of the present invention. 

The following is an example of the curve of equation (1 ) of the present invention in 
comparison with the curve of equation (2) of Nitta et al. 

The curve of equation (2) of Nitta et al. when rc=23.3, rb=20.8, and P=4 is shown in 
exhibit III. Also, the curve according to equation (1) of the present invention having two common 
points at 9=0 and 9=45 having values 24, 0.7 and 0.357 of the parameters A, B and C, 
respectively, is shown in exhibit III. As can be seen from exhibit III, the two graphs do not 
coincide with each other. 

It is noted that there is a typographical error of w a=(2 H *d-2Vc)/d 2 " which should be w a=* 
(2*^-2 YcJ/d 2 " in a calculation for obtaining the values of r(6) according to equation (2) of the 
Nitta et al. reference. 

In the above example, the shape of the outer periphery of the central portion of each 
pole of the rotor with 6 ranging between 0° and 20° contributes the output torque of the 
synchronous motor such that the output torque increases as the gap between the outer 
periphery of the rotor and an inner periphery of the stator decreases. 

The shape of the outer periphery in the side portion of each pole of the rotor with 9 
ranging between 30° and 45° contributes the inductance of the motor such that the inductance 
increases as the gap between the outer periphery of the rotor and inner periphery of the stator is 
larger. The small inductance results in increase of the output torque at high speed rotation. 
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As can be seen from exhibit III, the curv according to equation (1) of the present 
invention realizes increase of the output torque and also decrease of the inductance. However, 
according to the curve of equation (2) of Nitta et al., the inductance is reduced relative to the 
curve of the hyperbolic function of the present invention but the output torque is made quite 
small. Thus, large torque and small inductance are not achieved. 

Accordingly, withdrawal of the rejection of independent claims 1 and 8, and claims 2-7 
and 9-14 depending therefrom is requested. 



CONCLUSION: 



There being no further outstanding objections or rejections, it is submitted that the 
application is in condition for allowance. An early action to that effect is courteously solicited. 

Finally, if there are any formal matters remaining after this response, the Examiner is 
requested to telephone the undersigned to attend to these matters. 

If there are any additional fees associated with filing of this response, please charge the 
same to our Deposit Account No. 19-3935. 

Respectfully submitted, 
STAAS & HALSEY LLP 



Date: l/-rj-01 





lichael J. Badagfia'cca 
Registration No. 39,099 



700 Eleventh Street, NW, Suite 500 
Washington, D.C. 20001 
(202)434-1500 
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